There are two crystallographically unique molecules present in the asymmetric unit of the title compound, C 14 H 16 N 6 O; in both molecules, the seven-membered diazepinone ring adopts a boat-like conformation and the chair conformation piperidine ring is an axial substituent on the diazepinone ring. In the crystal, each molecule forms hydrogen bonds with its respective symmetry equivalents. Hydrogen bonding between molecule A and symmetry equivalents forms two ring motifs, the first formed by inversion-related n-hÁ Á Áo interactions and the second formed by c-hÁ Á Áo and c-hÁ Á Án interactions. the combination of both ring motifs results in the formation of an infinite double tape, which propagates in the a-axis direction. hydrogen bonding between molecule B and symmetry equivalents forms one ring motif by inversion-related n-hÁ Á Áo interactions and a second ring motif by c-hÁ Á Áo interactions, which propagate as a single tape parallel with the c axis.
Related literature
The structure of the title compound was determined as part of a larger study on development of synthetic methods for highthroughput medicinal chemistry. For background to the use of multi-component reactions in high-throughput medicinal chemistry, see: Gunawan et al. (2010); hulme & dietrich (2009); hulme & gore (2003) . for the ugi reaction, see: ugi & steinbrü ckner (1961) . for graph-set notation for hydrogen bonding, see: bernstein et al. (1995) and puckering parameters, see: cremer & pople (1975 Table 1 Hydrogen-bond geometry (Å , ). The asymmetric unit of 4 is shown in Figure 2 . There are two crystallographically unique molecules in the asymmetric unit; the molecule composed of atoms O1 to C14 will henceforth be referred to as "molecule A" and the molecule composed of atoms O51 to C64 referred to as "molecule B". Where appropriate, discussion will be limited to molecule A with results for molecule B presented in square brackets. Molecular dimensions are unexceptional.
The molecule adopts a U-shaped conformation in which the 7-membered diazepinone ring has adopted a boat-like conformation (total Q parameter 0.8021 (8)Å [0.8177 (9) Å]; Cremer & Pople (1975) ) and the chair conformation piperidinyl ring is an axial substituent on the diazepinone ring. Both molecules have a very similar overall shape as shown by an overlay, fitting N1, N5, C4 > C9 with N51, N55, C54 > C59 (these representing the largest planar moiety in the structure, Figure 3 ).
In the crystal each molecule forms hydrogen bonds with its respective symmetry equivalents. Hydrogen bonding between molecule A and symmetry equivalents forms two ring motifs (Bernstein et al., 1995) , an R 2 2 (8) motif formed by inversionrelated N-H···O interactions and an R 2 2 (9) motif formed by C-H···O and C-H···N interactions. The combination of both ring motifs results in the formation of an infinite double tape which propagates in the a axis direction ( Figure 4 ). Hydrogen bonding between molecule B and symmetry equivalents forms one ring motif composed of an R 2 2 (8) motif formed by inversion-related N-H···O interactions and an R 2 2 (10) motif formed by C-H···O interactions ( Figure 5 ). This propagates as a single tape parallel with the c axis.
Experimental
A solution of piperidine (0.017 g, 0.20 mmol) and ethyl glyoxylate (0.04 ml, 50% in toluene, 0.20 mmol) in methanol (0.5 ml) were stirred at room temperature. After 5 minutes, ortho-N-Boc-phenylisonitrile (0.0436 g, 0.20 mmol) and trimethylsilylazide (0.023 g, 0.20 mmol) was added dropwise to the above solution and stirred at room temperature for 23 h. The solvent was evaporated in vacuo and the product was purified using column chromatography (5-30% Hexane/Ethyl Acetate) to afford the desired Ugi product (0.056 g, 0.20 mmol, 65%) as colorless oil. The purified Ugi product was treated with 10% trifluoroacetic acid in dichloroethane (4 ml) and irradiated in a Biotage Initiator&trade; for 10 minutes at 120°C. supplementary materials sup-2
The organic layer was washed with 1M NaHCO 3 (3 × 5 ml) and dried (MgSO 4 ). The solvent was evaporated in vacuo and purified by column chromatography (0-50% Hexane/Ethyl Acetate) to afford the desired product (0.030 g, 0.116 mmol, 92%) as a white solid.
Refinement
All hydrogen atoms were located in a difference Fourier map and are freely refined. (12) C5 0.80602 (10) −0.02132 (7) 0.15637 (7) 0.01617 (13) H5 0.7760 (17) −0.0426 (12) 0.0765 (11) 0.027 (3)* C6 0.96362 (10) −0.00308 (7) 0.21295 (7) 0.01873 (14) H6 1.0457 (18) −0.0093 (12) 0.1781 (12) 0.030 (3)* C7
4-(Piperidin
1.00262 (10) 0.02641 (7) 0.32418 (7) 0.01900 (14) H7 1.1107 (19) 0.0416 (12) 0.3635 (12) 0.033 (4)* C8 0.88362 (9) 0.03591 (7) 0.37831 (7) 0.01614 (13) (14) H1N-N1-C1 114.3 (9) H51N-N51-C51 115.8 (10) H1N-N1-C9 115.7 (9) H51N-N51-C59 114.1 (10) C1-N1-C9 129.81 (6) C51-N51-C59 130.00 (7) N3-N2-C3 105.55 (6) N53-N52-C53 105.52 (7) N2-N3-N4 111.36 (6) N52-N53-N54 111.29 (7) N3-N4-N5 106.08 (6) N53-N54-N55 106.29 (7) N4-N5-C3 108.10 (6) N54-N55-C53 107.76 (7) N4-N5-C4 122.45 (6) N54-N55-C54 122.40 (7) C3-N5-C4 129.44 (6) C53-N55-C54 129.82 (7) C2-N6-C10 111.02 (6) C52-N56-C60 113.57 (7) C2-N6-C14 112.06 (6) C52-N56-C64 110.57 (6) C10-N6-C14 109.94 (6) C60-N56-C64 109.24 (7) O1-C1-N1 121.56 (7) O51-C51-N51 121.40 (7) O1-C1-C2 120.43 (6) O51-C51-C52 119.90 (7) N1-C1-C2 118.00 (6) N51-C51-C52 118.64 (7) N6-C2-C1 111.27 (6) N56-C52-C51 113.38 (7) N6-C2-H2 113.6 (7) N56-C52-H52 113.6 (7) N6-C2-C3 109.40 (6) N56-C52-C53 108.84 (7) C1-C2-H2 108.1 (7) C51-C52-H52 105.9 (7) C1-C2-C3 107.10 (6) C51-C52-C53 105.63 (6) H2-C2-C3 107.0 (7) H52-C52-C53 109.1 (7) N2-C3-N5 108.91 (6) N52-C53-N55 109.13 (7) N2-C3-C2 128.45 (7) N52-C53-C52 128.94 (8) N5-C3-C2 122.63 (6) N55-C53-C52 121.92 (7) N5-C4-C5 118.89 (7) N55-C54-C55 119.38 (7) N5-C4-C9 119.78 (6) N55-C54-C59 119.52 (7) C5-C4-C9 121.33 (7) C55-C54-C59 121.06 (8) C4-C5-H5 119.5 (8) C54-C55-H55 120.3 (8) C4-C5-C6 119.48 (7) C54-C55-C56 119.71 (8) H5-C5-C6 121.0 (8) H55-C55-C56 119.9 (8) C5-C6-H6 121.3 (9) C55-C56-H56 120.7 (9) C5-C6-C7 119.99 (7) C55-C56-C57 119.95 (8) H6-C6-C7 118.7 (9) H56-C56-C57 119.3 (9) C6-C7-H7 120.5 (9) C56-C57-H57 122.7 (8) 
